Biological activities of glucosamine and its related substances.
Glucosamine (GlcN) has been widely used to treat osteoarthritis (OA) in humans. We revealed that among GlcN-derivatives (GlcN and N-acetyl-d-glucosamine) and uronic acids (d-glucuronic acid and d-galacturonic acid), only GlcN induces the production of hyaluronic acid (HA) by synovial cells and chondrocytes, and the production level is much higher (>10-fold) in synovial cells compared with chondrocytes. Moreover, GlcN increases the expression of HA-synthesizing enzymes (HAS) in synovial cells and chondrocytes. These observations indicate that GlcN likely exhibits the chondroprotective action on OA by modulating the expression of HAS and inducing the production of HA (a major component of glycosaminoglycans contained in the synovial fluid) especially by synovial cells. The pathological change of subchondral bone is implicated in the initiation and progression of cartilage damage in OA. Thus, we further determined the effect of GlcN on the bone metabolism (osteoblastic cell differentiation). The results indicated that GlcN increases the mineralization of mature osteoblasts and the expression of middle and late stage markers (osteopontin and osteocalcin, respectively) during osteoblastic differentiation, and reduces the expression of receptor activator of NF-κB ligand (RANKL), a differentiation and activation factor for osteoclasts. These observations likely suggest that GlcN has a potential to induce the osteoblastic cell differentiation and suppress the osteoclastic cell differentiation, thereby increasing bone matrix deposition and decreasing bone resorption to modulate bone metabolism in OA.